The blood oxygenation level-dependent (BOLD) contrast is widely used in functional MRI because of its high sensitivity. However, its spatial specificity is limited by signal contributions from large draining veins, which are distant from the sites of neural activity. An alternative contrast mechanism based on functional changes of the apparent diffusion coefficient (ADC) was previously proposed [1, 2] . Under mild diffusion-weighting sensitive to the intravoxel incoherent motion (IVIM) [3] , the ADC contrast predominantly originates from the vasculature. Previous studies have shown that the ADC activation temporally precedes the BOLD activation, with overlapping but also spatially distinct activated regions, suggesting that it mainly originates from capillaries and upstream arterial networks, as opposed to the BOLD contrast, which originates from capillaries and downstream venous networks. Furthermore, by selecting an appropriate range of diffusion-weighting, the ADC contrast can be tuned to be sensitive to small vessel networks, which are more closely tied to the sites of neural activity, thus resulting in an improved functional localization.
Results and Discussion
Representative results are shown in Figure 1 . The BOLD activation map (Fig. 1b) shows extensive and widespread activation throughout the visual cortex, particularly along the sulci, due to contributions from large draining veins at the cortical surface that are distant from the sites of neural activity. In contrast, the ADC activation (Fig. 1c) is more localized and restricted to gray matter regions.
The ROI analysis shows that the baseline ADC (Fig. 1d,g ) is significantly higher at the cortical surface because of contributions from large vessels with high blood velocity and/or cerebrospinal fluid with high ADC value. Conversely, the functional ADC change (Fig. 1e,h ) is significantly higher in the deep cortical layers, whereas the BOLD signal change (Fig. 1f,i) is more widespread and varies much less significantly across the cortex. These results are in good agreement with previous animal studies [4] and demonstrate the cortical depth dependence and improved spatial specificity of the functional ADC contrast as compared to the BOLD contrast.
While these preliminary results are encouraging, our current implementation of ADC imaging is still limited by a low sensitivity and efficiency. Further work is currently underway to increase the SNR and adopt a single-shot ADC imaging technique [6] to improve both the efficiency and accuracy of the ADC measurements. With these technical advances, it is anticipated that a much improved functional localization can be achieved.
